Hilbert's Seventeenth Problem asks: Given a non-negative polynomial in several real variables, can it be written as a sum of squares of rational functions? Although this question was answered in the affirmative by Artin in the 1920's, there is still considerable interest in variations on this question. In several complex variables, for example, researchers like Catlin and D'Angelo have considered what they call the Hermitian analogues of this question in which one studies non-negative polynomials in several complex variables and asks whether they can be written as a quotient of sums of squared moduli of holomorphic polynomials. In this talk, we discuss sums of squares problems in general, how they arise in the theory of functions of several complex variables, and how techniques from commutative algebra can be brought to bear on these questions.
